1. Introduction. The paper is devoted to proving the analogue of the Adams' vanishing theorem [4] for the cohomology of the Steenrod algebra A over Zp, where p is an odd prime. The result is used to obtain a better bound on the order of elements in the stable homotopy groups of spheres. The methods of proof are analogues of [4] .
Let Ao he the subalgebra of A consisting of 1 and Qo [9] ; Ao has a natural A -module structure consistent with the inclusion AoCA. Theorem 2. Let Ilf be the rth stable homotopy group of the sphere, p an odd prime.
Then Ilf contains no p-elements of order
2. Preliminary computations. Let A he the Steenrod algebra [9] over ZP, p an odd prime. Let Ar be the subalgebra of A generated by 1 andQo,Ppk,k = 0, • ■ ■ , r-1 (we set P~l = 0, AX = A). Each Ar is a Hopf subalgebra of A" s^r, therefore [lO] A. is free as a left (or right) ^4r-module. The subalgebra A0 is a left /4r-module, the module structure being consistent with the inclusion A0CAr. Proposition 1. If s^r, then A, ®Ar A0 is free as a left A a-module.
Proof. Consider the graded dual AT of A,:
where Ir is the ideal in the polynomial ring generated by £f, • • • , ¡Of , • • • , £r (see [9] ). The proof is completed by exhibiting (A, ®Ar Ao)* as a subspace of ^4"* ®A<T, and proving that the former is a free left ^¿"-comodule. For this purpose it is convenient to replace Ti and £,• in (1) by c(tí), c(£j), where c is the conjugation antiautomorphism.
We wish to study the groups ExtA(Zp, Zp). Let us write ßE(s, f) if ßEExtAl(Zp, Zp). These groups have been computed completely Received by the editors July 15, 1962.
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and dk, k^l, are defined as follows:
for; â 2. Remark. We cannot prove Proposition 6 (ii) for general A 0-free M. However, it seems to be true for M=A/AA0: that is, Extx'(Zj,, Zp) seems to be periodic in a small neighborhood of the line /= (2p -l)s -2. Remark. Theorem 2 shows that there are no elements of order >p" in dimension r = 2pk(p -l) -l. Since the mod p Hopf invariant is trivial for k>0 [7] , there are no elements of order >pp~1 in these dimensions. Theorem 2 should be compared with Theorem 7 of [6] .
